Copper increases superoxide dismutase activity in rat liver.
Superoxide dismutase (SOD) activity in rat liver cytosol and submitochondrial fractions was characterized as enzymatic and nonenzymatic (due to the SOD-like activity of copper) by four approaches: (i) aerobic NBT2+ (nitroblue tetrazolium) photoreduction in the absence of EDTA; (ii) aerobic NBT2+ photoreduction in the presence of 10(-4)M EDTA; (iii) anaerobic NBT2+ photoreduction; and (iv) o-dianisidine photooxidation. Under normal conditions nonenzymatic SOD activity has been observed only in the intermembrane space. The single subcutaneous injection of rats with CuSO4 solution (5 mg Cu/kg body wt) led to (i) an elevation of the copper level in all submitochondrial fractions; (ii) an increase in enzymatic SOD activity in only cytosol and intermembrane spaces; (iii) the appearance of a new electrophoretic SOD activity band in the intermembrane space preparations; and (iv) the appearance of nonenzymatic SOD-like activity in the outer and inner mitochondrial membranes, and a twofold increase in lipid hydroperoxides. This suggests that the increased nonenzymatic copper in vivo has a prooxidant effect, and does not catalyze the dismutation of O2- as it has been shown in in vitro experiments [E. M. Russanov, S. G. Ljutakova, and S. I. Leutcher (1982) Arch. Biochem. Biophys. 215, 220-229]. The peculiarities of the SOD activity in the intermembrane space are explained by the lysosomal localization of the granular CuZnSOD.